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SCIENCE AND EDUCATION 1 



RICHARD C. MACLAURIN 
President of the Massachusetts Institute of Technology 



None of us needs to be reminded that the last century has 
been pre-eminently the century of the science of nature. We 
hear so much of this that we are apt to slip into the absurd 
error of supposing that there was practically no science before 
the nineteenth century. Most certainly there were giants of 
old; and it is merely because we are standing on their shoulders 
that we can see so much farther than could they. It is in the 
popular appreciation of science rather than in science itself that 
the last century has proved absolutely revolutionary. Before 
that period science was a thing for the very few and its im- 
portance was quite unrecognized except by those few. Now, on 
the contrary, its merits are loudly proclaimed on every hand, 
and its importance is emphasized, with tiresome repetition, by 
college presidents and others, often, indeed, by men who have 
little real knowledge of its methods and little real sympathy with 
its progress. That is, however, beside the mark ; for the change 
in attitude toward science is unquestioned and unquestionable. 
From this point of view it is quite true to speak of all the ages 
before the nineteenth century of our era as prescientific, and of 
that century as forming the Great Divide between the old world 
and the new. 

This revolution in public opinion has been brought about, 
not so much by scientific discoveries themselves, as by the appli- 
cations of these discoveries. Faraday's brilliant electrical 
researches would doubtless have delighted a select few; but his 
worshipers would not have been numerous had he not disclosed 
a new empire over which his less profound fellows might easily 
exercise sway. Man rules nature by obeying her; and he must 

1 Read before the New England Association of Colleges and Preparatory 
Schools. 
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first discover her laws before he can have any real dominion 
over her. So it was that Faraday's researches brought about ere 
long the invention of dynamos ; and similar discoveries by other 
men of science led in due time — as every schoolboy knows — to a 
series of inventions of all kinds that have completely changed 
the conditions of our daily life. Just pass through your mind a 
few of these changes : changes in the means of production — 
the establishment of factories and the consequent growth of 
great cities — changes in the means of communication by land, 
and sea, and air, and changes in the methods of dealing with the 
problems of health, public and private. It is surely a very short- 
sighted view that sees in such things only a change in material 
conditions. An immense change in mental and spiritual outlook 
is really consequent thereon. I am not now thinking of the other 
well-known fact that these methods of science proved so strik- 
ingly successful in their own domain that they were applied to 
other branches of knowledge and led to changes that profoundly 
affected man's outlook on life and his attitude toward the deepest 
and most engrossing problems of his nature and his destiny. 

Of course so mighty and revolutionary a movement could 
not but affect education. It has done so profoundly; and we 
might well divide the history of education for the last century 
into three periods, during each of which some one of the great 
movements of scientific opinion just referred to has been specially 
prominent. In these three periods science has successively 
affected our views as to (i) the content, (2) the method, and 
(3) the aim of education. 

In the prescientific days there was scarcely such a thing as 
popular education ; indeed it is almost wholly by means of science 
that there have been brought about the improved social con- 
ditions that have made the education of nearly all the youth 
of the country possible. Apart from this, however, in the 
earlier days there were few forces making for popular educa- 
tion except the influence of Calvinism. The exception is, of 
course, especially interesting to New England, where Calvinism 
was so long dominant. Under its regime education was 
strictly individualistic at the core; each individual was. ulti- 
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mately responsible for his religious belief. All that the state 
did was to see that each householder had his children taught to 
read, so that the Scriptures might be open to them. So much for 
popular education. As to higher education, this was entirely 
under the influence of the classical tradition. The dominating 
idea in anything that was good here was the idea of culture, 
which is also individualistic at the heart. Science, in so far as 
it was pursued' at all, was followed chiefly to satisfy the intel- 
lectual cravings of a leisured class and without any idea of public 
service. 

The "educational revival" that marked the transition from 
the prescientific to the scientific era was due to the great social 
changes brought about by the applications of science to industry. 
These changes slowly but surely undermined the older extremely 
individualistic theories. Under the new conditions the mutual 
interdependence of different men and different classes became so 
obvious that it could not be ignored. Hence the demand for 
popular education became irresistible; and it was seen to be a 
necessity to educate the working classes to enable them to cope 
successfully with the new conditions. From this time education 
ceased to be the privilege of a few and came to be regarded 
almost as the birthright of all. 

As regards higher education in this period, the main battle 
was fought over the content of education. Except for occasional 
attacks from the champions of modern literature, the upholders 
of the strictly classical tradition had been in undisturbed posses- 
sion of the field for centuries. Now, however, arose a small 
army to press the claims of science ; such men, to mention only 
a few Englishmen, as Herbert Spencer, Charles Kingsley, and 
Huxley, men who saw clearly that science was revolutionizing 
the world and that it was monstrous in the education of young 
men to treat them as if nothing had happened since the days of 
Plato and Aristotle. They believed too that the study of natural 
science — properly conducted — was better suited than any other 
study to produce in the student just the right habit of mind to 
enable him to cope intelligently and effectively with the difficult 
problems of modern life. In the war that followed the promul- 
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gation of these ideas, there was set up an unfortunate antithesis 
between science and humanism, an antithesis that we now see to 
be needless and wholly misleading. Some educators are not yet 
converted from the errors of this period; but their conversion 
can only be a question of time. It was during this period that 
there began that movement which is proving itself of greater im- 
portance than any other as a condition of progress- — I mean 
the rescue of the sciences from mere culture and intellectualism 
and the harnessing of them to clearly conceived human purposes. 
In the field of education this movement gave rise to the establish- 
ment of schools of technology — beginning in France, following 
quickly to Germany, and more slowly later to this country, to 
England, and the greater part of the civilized world. 

The period to which I have just referred was one in which 
the main influence of science on education was directed to its 
content; but this led naturally and inevitably to a new era in 
which the method of teaching was emphasized. What we now 
know familiarly as the method of the laboratory constitutes per- 
haps the most striking peculiarity of scientific training. Its 
essence is the bringing of the mind directly in contact with fact 
and practicing it in drawing conclusions from premises surely 
established by immediate observation. I need scarcely remind 
you that the influence of this method has spread far beyond the 
field in which it was originally planted. It has made it a 
commonplace that sense-perception and practical work should be 
utilized at every stage of education where this is practicable. 
It has given a new significance to the study of the mode of 
development of the growing boy and girl and has breathed a new 
spirit into psychology. This in turn has emphasized the im- 
portance of the physical side of education and made it unques- 
tionable that a sound body is the proper basis of a sound mind 
and of sound morals. It has exposed the fallacy of leaving the 
conduct of the earlier stages of education in the hands of the 
inexperienced and has proved that these early stages are pecul- 
iarly critical. It has made evident the need of adapting the mode 
of instruction to the stage of development of the child, instead 
of employing the same method throughout, and has contributed 
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numberless suggestions as to the most effective means of dealing 
with the difficult problems that are presented at each stage of the 
process. In short, all the improvements in educational methods 
which characterize these latter days, and with which you are of 
course thoroughly conversant, are due directly or indirectly to 
the influence of science. 

The last great influence of science to which I need refer is 
one that is rapidly gaining in power, and one that when thor- 
oughly dominant will bring about a new epoch in the history of 
education. It has been heard of for years, and some of you 
may think that it is already in undisputed possession of the field. 
I wish it were so, but have my doubts. It deals with the aim of 
education, and going thus to the root of the matter must radi- 
cally affect our views as to both the content and the method of 
education. I have already reminded you of the influence of 
science in undermining the foundation of the extreme individu- 
alistic theories of society; but there have been other factors in 
that influence than the one to which I have referred. The some- 
what misleading analogy between an organism and the state 
has been potent in helping the movement and has made the idea 
of a scientifically organized national existence much more than a 
dream. The movement has gained strength with each advance, 
and the wonderful improvements that science has effected in the 
machinery of social life have helped to bring home to great num- 
bers of thinking people the fact that most of the problems of 
social betterment are primarily scientific problems, to be solved 
by application of the principles learnt in the pursuit of natural 
science. And so we find that today science has become much 
more ambitious than of old. It claims the whole world for its 
parish, and so far from contenting itself with work in the lab- 
oratory, it goes out into the market-place and into public life and 
seeks to make its influence predominant in the world of business 
and of government. This emphasis on the social aspect of sci- 
ence and scientific training is thought of by some as another 
blow to individualism. It is, however, a vastly different thing 
from crude socialism. It merely slates implicitly that the indi- 
vidual is not able to make the best of his life by his unaided 
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efforts, and urges a serious and organized effort to attack the 
complex problems of modern society in a scientific spirit and in 
the light of the best scientific knowledge. It holds up social 
effectiveness, power to serve the community, as the end of educa- 
tion, rather than individual knowledge or individual culture. It 
asks you not so much what you know, as what you can do. Of 
course these two aims are not directly opposed, for knowledge 
and culture are aids to effectiveness ; but the difference is obvious 
enough and is of fundamental importance, as it supplies a differ- 
ent motive for educational effort. In the one case men study 
science in the interests of self-culture, for the intellectual pleasure 
of the individual; and in the other their efforts are directed to 
clearly conceived human services and the improvement of civic 
efficiency. 

Now, if this be the true view of the aim of education, it seems 
of the highest importance that it should be generally recognized 
and acted upon by teachers. Of course, there is nothing novel 
in this doctrine, but in actual practice it is almost wholly neg- 
lected; and I have yet to hear of a systematic effort to carry it 
throughout a scheme of education. In spite of that, I have no 
doubt that such an effort must be made, even at the cost of 
radical changes that may amount to an educational revolution. 
The purpose of education should be ever present to the teacher's 
mind, not only when he talks of education, but when he frames 
his curricula and when he gives his lessons. He cannot effect 
his purpose unless he brings that purpose clearly home to the 
pupil's mind. I feel sure that even in the teaching of science we 
are still too much under the influence of the classical tradition. 
We must be bold enough to smash up the idol of knowledge; for 
science is particularly apt to make too much of mere knowledge. 
It prizes facts so highly that its teachers are prone to be content 
when these facts are learned. It is just this that causes dis- 
appointment in many quarters with science as a means of edu- 
cation. For except to the very few it is not so much the facts of 
science as the spirit and habit of mind that its study nourishes 
which make for culture and for social efficiency. Before the best 
results can be obtained it will be necessary to spend the same 
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labor and the same ingenuity in making the teaching of science 
effective for the great end that I have mentioned as was spent 
in earlier days to derive culture from the classics. Of course 
this will make a heavy demand upon the teacher, for it is clearly 
infinitely harder to instil a scientific spirit into a boy through 
the medium of chemistry and make him thereby a more useful 
citizen, than to rub in a few facts as to the constitution of water 
or the preparation of chlorine. The teacher of tomorrow must 
be even broader than today, and he must have a still stronger 
hold on the respect of the community. He must be preserved as 
much as possible from narrowing influences and permitted to 
soar so freely that he has a wide horizon and some prevision of 
the day that is to come. For as Thring expressed it years ago : 

We stand on the threshold of a new creation. The steamship, the 
railway, and the telegraph have annihilated space with consequences which, 
in part at least, can be seen by all. But there is an inner spirit, a secret 
moving truth that remains invisible except to the very few. And even as 
birds settling on the telegraph wires grasp the lightning message with 
senseless feet, and stand on the magic chords as a common perch, and 
know it not, so it may be with men. They may lay grasping hands of 
hard familiar use on rail and ship and wire, and never know the prophet 
voice within, the inspiration of the life that moves, the real message of 
the birth to come. But new life is being born, and they who heed may 
know. Teachers, here is our place. This new world will assuredly be 
what teachers make it. The skilled workman is lord of all things on 
earth. And the highest skilled work is the wprk that creates the newer 
life of the coming time by molding the instruments and training the 
living powers that work the work which makes the life of, time. And the 
foremost teachers of the foremost nations are the creators of the life that 
is to be. 



